
EboniteInternational,whoseHopkinsville,Kentucky
plantisshownin partatleft,hasbeenmaking
bowlingballssince1907andhasbecomeoneofthe
leadingmanufacturersin thebowlingequipment
industrywithareputationfor innovation.A recent
innovation,introducedtotheproductionlinein 1984,
iswhatthecompanycallsthemostaccurateweighing
andspottingsytemin operation.CalledExactatron,it
wasdevelopedbyEboniteengineerswiththehelpof
technologicalinformationprovidedbyNASA.

Theweighing/spottingsystemisusedto determine
preciselythetopdeadcenterpointof abowlingball.
Theballis "topweighted"duringthemanufacturing
process,meaningthatanareanearthetopismore
dense--orheavier--thantherestoftheball.Top
weightinfluencesthespinningorhookingactionof
theball,thusis importanttoprofessionalbowlers--
suchasEarlAnthony(lowerleft)--whomaywantto
personalizetopweightbydrillingaholeto modifythe
weight.Thisenablestheretogetatopweightbest
suitedto theirindividualbowlingstyles,hence
optimumballperformance.
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Todrill for topweighting,it isnecessarytoknow
exactlymwithinasmallfractionofaninch--thetop
deadcenterspot.Thiswasformerlyaccomplished
atEbonitebymechanicalmeasurement,but the
companyfelt it wouldbepossibleto developamore
precisesystemwithmoderntechnology.Ebonite
outlinedtheproblemto NASAandrequested
technologicalinformationthatmightbepertinent
to developmentof amoreadvancedsystem.NASA
conductedacomputersearchandrespondedby
supplyingthreetechnicalreportsonworkperformed
atJetPropulsionLaboratory (JPL). One concerned a
procedure and a fixture for determining with high
accuracy the mass and center of mass of an object,
regardless of its shape; the technology was originally
developed for the Voyager interplanetary spacecraft
but is applicable to many devices that require precise
balance. The other reports described JPL research
on techniques and apparatus for measuring the
viscosities of liquids, which are not always known
or easily measured. These reports provided an
informational base for Ebonite's development of the

Exactratron system for exact spotting of the drilling
point for top weighting.

The Exactatron process is described in the
accompanying photos. At left center, a ball is mounted
on a circular ring then (below) lowered into a
cylindrical basin containing a solution of calcium
bromide, a liquid that has the proper specific gravity
to allow the ball to float. The floating ball rotates
momentarily as the heavy portion of the ball settles to
the bottom of the calcium bromide bath. When the

ball finds equilibrium and stops rotating, a plunger
mechanism spots the center point and the marked ball
is elevated and removed from the system (right).
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